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Introduction

Fig. 2 — Object instance segmentation framework for the Mask R-CNN
model. The model takes an image and first passes it to a pre-trained

An important aspect of understanding the role of dark matter in our universe Is the CNN, which outputs a feature map. This feature map is then fed into a
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« and Galactic cirrus.

The figure to the left demonstrates the power of
preprocessing and the Mask R-CNN model in
detecting ultra-faint objects. Preprocessing
exaggerates dim, large-scale features and allows for
detection of objects not picked up by traditional
compact-source detection algorithms. Some of these
features are so faint that they require high contrast of
the color image to see.

statistically distinguish between models.
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The purpose of this project is to develop a deep-learning model trained on simulated
LSBGs to detect faint objects in the data of the Dark Energy Survey (DES). We hope to
train the model to find very large, diffuse features that are virtually undetectable in
traditional source detection methods.

Methods

The model used is a variation of a Convolutional Neural Network (CNN) called Mask R-
CNN [1]. We trained this model on images from the Dark Energy Survey containing two
classes of objects: LSBGs (simulated) and artifacts (noisy compact sources). Images are
preprocessed by removing compact sources, replacing them with a gaussian-distributed
background, convolution with a gaussian kernel, and image binning.
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